Objective: This study aimed to investigate the long-term outcomes of patients who undergo redo sphincteroplasty (RS). Methods: Patients with fecal incontinence (FI) who underwent RS between November 1988 and December 2011 were retrospectively identified from a prospective database. A questionnaire and telephone survey assessed current Cleveland Clinic Fecal Incontinence Score (CCFFIS; best 0, worst 20) and Fecal Incontinence Quality of Life (FIQoL; best 4.1, worst 1) scale. Success was defined as no further continence surgery, no stoma and CCFFIS <9 at completion of follow-up. The Wilcoxon and Mann-Whitney U tests were used for comparing quantitative variables. Bivariate logistic regression analysis was done to identify predictive factors for success. Results: Fifty-six (66.7%) of 84 patients who underwent RS were available for evaluation at a median follow-up of 74 (range: 12-283) months. The mean CCFFIS decreased from 16.5 6 3.7 to 11.9 6 6.6 (P < 0.001) at last follow-up. Twelve patients (21.4%) underwent further continence surgery for failed sphincteroplasty, three (5.4%) of whom had a permanent stoma. Eighteen patients (32.1%) had a CCFFIS <9 at the completion of follow-up, and 16 (28.6%) had long-term success. Twentyfour patients evaluated for FIQoL had a mean value of 2.6 (range: 1.0-4.1). Postoperative CCFFIS was correlated with FIQoL (Spearman's correlation coefficient ¼ À0.854, P < 0.001). Logistic regression analysis did not reveal any significant predictive variables for success of RS. Conclusion: Based on our criteria for success, the long-term success rate for RS over a median of 74 months is poor.
Introduction
Functional outcome of anal sphincter repair deteriorates over time [1, 2] . The best surgical option for a failed repair is unknown. Current treatment options include biofeedback, injectable agents, radiofrequency treatment, redo sphincteroplasty (RS) or more invasive techniques such as artificial bowel sphincter or sacral nerve stimulation [3, 4] . RS has been considered cost effective, has less morbidity, and therefore has been widely recommended for patients with persistent anal sphincter defect and a functional sphincter [5] [6] [7] . Whereas the long-term outcome of primary sphincteroplasty is well known [2] , there is a paucity of data regarding the outcomes of a redo procedure. This study aimed to investigate the long-term outcomes of redo sphincteroplasty (RS).
sphincteroplasties. All patients had evidence of a sphincter defect on physical examination or endoanal ultrasonography, which was confirmed at the time of RS. The following parameters were recorded: age, gender, body mass index, history of diabetes mellitus, irritable bowel syndrome, length of incontinence symptoms, cause of FI, preoperative stoma, pre-RS Cleveland Clinic Florida Fecal Incontinence score (CCFFIS; best ¼ 0, worst ¼ 20) [8] , type of external sphincter repair (overlapping repair vs imbrication) [9, 10] and further continence surgery for FI. Preoperative manometric parameters, pudendal nerve terminal motor latencies and circumferential extent of the external sphincter defect on anal ultrasonography were also recorded. For patients with a colostomy, the preoperative CCFFIS was based on their historical level of incontinence prior to stoma construction. The length of follow-up for each individual patient was calculated from the day of RS to the last clinic visit using a postal or telephone questionnaire survey.
Postal questionnaire and telephone survey assessed the current CCFFIS, Fecal Incontinence Quality of Life (FIQoL) scale [11] and whether patients had further continence surgery for FI. In patients with a stoma at the completion of follow-up, the last CCFFIS and FIQoL were not calculated. Patients who did not have documented pre-RS CCFFIS in the medical record were excluded, as were patients with less than one year of follow-up.
There is currently no consensus regarding the most appropriate 'success' measure after sphincteroplasty. Rothbarth et al. definitely demonstrated that a CCFFIS of !9 indicates a significant impairment of QOL using validated scoring systems [12] . Hence, we defined clinical success as no additional surgery, no stoma and a CCFFIS <9 at the completion of follow-up.
Statistical analysis
The Wilcoxon test and Mann-Whitney U test were used for comparing quantitative variables. The relationship with last CCFFIS and FIQoL was assessed using Spearman's rho. The Fisher exact test was used for categorical variables. To identify the predictive factors for success of RS, bivariate logistic regression analysis was done. A P value < 0.05 was considered significant. Statistical evaluation was performed by use of the SPSS 15.0 (SPSS Inc., Chicago, IL, USA) for Windows.
Results
Fifty-six (66.7%) of the 84 patients who underwent RS were available for follow-up. Among the 56 patients enrolled, 16 (28.6%) had prior repair at our institution, while 40 (71.4%) had their surgeries elsewhere. The patient's preoperative clinical characteristics are listed in Table 1 . The median follow-up duration was 74 (range: 12-283) months. Nine (16.1%) patients had two or more previous failed sphincteroplasties. The mean number of previous failed sphincteroplasties was 1.3 (range: 1-7). Only one patient received another form of treatment (SECCA procedure) before undergoing RS.
The mean CCFFIS decreased from 16.5 (range: 8-20) to 11.8 (range: 0-20) after RS (P < 0.001) ( Figure 1 ). Twelve patients (21.4%) underwent further continence surgery for failed RS: sacral nerve stimulation in two, artificial bowel sphincter in two, repeat RS in two, SECCA procedure in one, graciloplasty in three (one of whom had a subsequent stoma) and stoma construction in two; three patients (5.4%) had a stoma at the completion of follow-up. Eighteen patients (32.1%) had a CCFFIS <9 at the completion of follow-up. Based on our criteria for success, only 16 (28.6%) patients had long-term success (Figure 2 ).
Postoperative anal endosonography was available for 20 patients at a mean follow-up of 39 (range: 2-108) months; six patients (30%) had an external anal sphincter (EAS) defect, and 14 (70%) did not. Postoperative anorectal manometry data were available for 19 patients at a mean follow-up of 26 (range: 1-67) months. The mean resting and squeeze pressures were 31.5 (range: 0-52) mmHg and 28.5 (range: 0-60) mmHg, respectively. Preoperative and postoperative mean resting and squeezing anal pressures did not show any significant change (P ¼ 0.890 and P ¼ 0.749, respectively). In 16 patients, anal endosonography and manometry were performed at a mean of 33 (2-93) months, revealing that patients with an intact EAS had higher postoperative mean squeeze pressures compared with patients with an EAS defect (35.1 vs 14.2 mmHg; P ¼ 0.029).
A total of 24 patients were evaluated with the FIQoL. The mean global value was 2.6 (range: 1.0-4.1) of the four scales ( Table 2 ). Postoperative CCFFIS was significantly correlated with the four FIQoL scales (Table 3) .
Using a bivariate logistic regression analysis in the evaluation of a dependent variable of success, none of the clinical or physiological patient characteristics assessed in Table 1 was predictive for long-term outcome. In addition, postoperative manometry or anal endosonography, with a mean follow-up duration of 33 months, was not predictive for long-term outcome.
Discussion
A prior publication about the long-term results of RS reported 62% clinical improvement with a median 60 months of followup [5] . These results are similar to the previous short-term results of RS [6, 7] . However, in many studies, clinical success was determined by patient satisfaction. Recently, Glasgow et al. reported that patient QOL and satisfaction remain relatively high following anal sphincteroplasty, even though FI deteriorates over the long term [2] . This may be a result of psychological and behavioral adaptation by patients with a chronic condition. In addition, recent studies have revealed that good initial outcomes after sphincteroplasty deteriorate with time and that <50% of patients remain continent [1, 9, 10] .
Rothbarth et al. reported that the CCFFIS is considered a reliable objective measurement, not only to assess FI but to also estimate the expected loss of QOL with a score of !9 [11] . Almost all patients with CCFFIS >9 were having stool seepage more than once a week, needed a diaper and felt restricted in their daily functioning. At the same time, the rate of further continence surgery can be an important objective measure of the long-term effectiveness of any surgical therapy for incontinence [1, 12] . With these criteria in mind, we defined success as no further continence surgery, no stoma and a CCFFIS <9 at the completion of follow-up.
In our study, based on these specific criteria, the long-term success rate of RS over a median of 74 months was poor at 28.6%. Although we noticed significant improvement of the CCFFIS after RS, there were only 18 patients (32.1%) who had a CCFFIS <9 at the completion of follow up. Conversely, this lower rate of long-term success might indicate that the CCCFIS cut-off threshold value of 8 is too strict and consequently overestimates the severity of incontinence [13] . For similar reasons, Giordano et al. [6] defined poor outcome as CCFFIS >10, and Gallas et al. [14] chose a cutoff value of <30% reduction in the CCFFIS to define failure. Recently, the clinical success after SNS was assessed by the CCFFIS.
A major impediment in assessing the clinical effectiveness of surgery for FI is finding an appropriate measure of outcome. In order to compare treatment outcomes between other interventions or other centers, we need to use common objective measures. In this view, our criteria of clinical success seem to be reasonable and feasible.
A recent systematic review related to long-term outcome of sphincteroplasty reported that no patient or technical factors consistently translated to poor outcomes [2] . In our study, none of the patient clinical, physiologic or other features we studied were predictive for the long-term outcome for RS. Although a previous study from our institution suggested that patients with more than two previous sphincter repairs tended to have poorer outcome [6] , our study (with a longer follow-up) did not show any relationship between the number of prior sphincter repairs and long-term outcome. Furthermore, postoperative endosonographic defect was not able to predict outcome. More conclusive studies are needed to determine any predictive factors.
RS has been considered appropriate for patients with persistent symptoms and a sphincter defect after failed sphincteroplasty [5] [6] [7] . In this selected case series, RS was recommended prior to pursuit of other treatment options. However, in view of poor long-term outcome, this approach may not be ideal. Further research is needed to identify the subgroup of patients who will potentially benefit from RS on a long-term basis.
This study has several limitations. It is a retrospective, non-controlled case series with a relatively small number of enrolled patients. Comparisons were made using two different types of data acquisition (direct interview preoperatively vs survey postoperatively), which can induce bias. In addition, data acquisition using questionnaires yields a modest return. In our determination of clinical success, we did not consider Redo sphincteroplasty: are the results sustainable | 41 non-surgical treatments such as biofeedback before further continence surgery. In addition, the use of laxatives or enemas may also affect the outcomes. Further studies are needed that include these parameters to draw more thorough conclusions related to outcomes.
Conclusion
Based on our objective criteria of success, the long-term success rate of RS is poor over a median of 74 months.
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